Abstract
Introduction
There is widespread consensus among researchers and educators that motivation to learn is a powerful factor contributing to engagement and achievement. Self-determination theory (SDT) (Deci & Ryan, 1985; Ryan & Deci, 2000a) states that intrinsic motivation facilitates higher levels of engagement and achievement, whereas extrinsic types of motivation can lead to maladaptive learning behaviours and outcomes. Previous research has empirically supported these claims and found positive reciprocal associations between intrinsic motivation and engagement and achievement (see for example Green et al., 2012; Guay, Ratelle, Liem, & Litalien, 2010; Korpershoek, 2016; Michou,Vansteenkiste, Mouratidis, & Lens, 2014; Taylor et al., 2014; Walker, Greene, & Mansell, 2006) . Even though motivation has been found to facilitate achievement and vice versa, most studies only found weak or modest associations between motivation-related constructs on the hand, and behavioural engagement and achievement on the other hand (for reviews, see for example Cerasoli, Nicklin, & Ford, 2014; Richardson, Abraham, & Bond, 2012) instead of the powerful relationships that are often assumed. These modest findings may be due to the specific focus of previous studies on deliberate motivational processes. Yet, abundant research in social psychology shows that most human behaviour is not only predicted by conscious, deliberate processes. That is, in situations where people do not have an opportunity to deliberate, their beliefs operate in a more reactive or automatic way. When the automatic pathway is followed, beliefs are automatically activated and guide behaviour without conscious awareness or deliberation. Hence, it is believed that human behaviour can be predicted by two pathways, a deliberate and an automatic pathway (e.g., Chaiken & Trope, 1999; Gawronski & Bodenhausen, 2006; 2011) . This may also apply to students' motivation for school. In everyday classroom situations, students may not always deliberately choose their actions or plan their strategies. Students' motivation will probably often impact their behaviours in more automatic or reactive ways. By assessing motivation with an implicit as well as an explicit measure, this study aims to examine whether student motivation predicts behavioural engagement and school grades through dual pathways.
Student motivation
SDT (Deci & Ryan, 1985; Ryan & Deci, 2000b) provides an integrative framework of student motivation. Students who are intrinsically motivated engage in an activity because the activity in itself evokes interest or pleasure or because they identify with reasons for performing an activity. Extrinsic motivation comes from external pushes, reinforcement, or internal pressures that cause feelings of obligation or guilt. Extrinsic motivation comes in various forms that vary in their degree of relative autonomy. Extrinsic motivation is fully external when students feel controlled by others or by contextual pressures to engage in an activity they would not otherwise want to engage in (i.e., external regulation). Alternatively, students can also pressure themselves to engage in an activity out of guilt, shame, or concerns about what others might think of them (i.e., introjected regulation). This type of regulation involves a higher level of autonomy compared to external regulation. In case of identified regulation, autonomy is even higher. For example when students are motivated for an activity because they consider it useful for their future careers or they recognize the importance of the skills they might develop through that activity. External and introjected regulation are associated with undesirable behaviours such as unwillingness or passive compliance. These two types of regulation have also been referred to as controlled motivation, whereas identified regulation and intrinsic motivation are referred to as autonomous motivation and are associated with more beneficial outcomes, such as greater behavioural engagement (e.g., Ryan & Deci, 2000a , 2000b Vansteenkiste, Lens, & Deci, 2006 , Vansteenkiste et al., 2009 . In this study, behavioural engagement is defined as students' effort, attention, and persistence with regard to their schoolwork (e.g., Skinner, Furrer, Marchand, & Kindermann., 2008) .
Previous research supports the assumption that autonomous motivation is positively associated with behavioural engagement and achievement, although these associations are in general not very strong. Recent meta-analyses (Cerasoli et al., 2014; Richardson et al., 2012) found small to medium correlations of r = .17 and r = .21 between intrinsic motivation and academic achievement in school settings. A positive relationship between autonomous motivation and behavioural engagement has also been found in previous research. Autonomous or intrinsic motivation has for example been associated with higher-quality learning (Grolnick & Ryan, 1987; Vansteenkiste, Simons, et al., 2004) , the use of effective learning strategies (Michou et al., 2014) , and class participation (Green et al., 2012) . However, most studies on the relationship between motivation and behavioural engagement have used self-reports to assess both constructs, which may lead to common-method bias (e.g., Podsakoff, MacKenzie, Lee, & Podsakoff 2003) . That is, correlations based on similar methods may overestimate the actual strength of the association. Previous research has indeed found much stronger associations of self-reported motivation with self-reported behavioural engagement compared to studies that included different measures, such as students' self-reported motivation and teacher ratings of behavioural engagement (e.g., Skinner & Belmont, 1993; Skinner, Chi, et al., 2012) . This shows that previous studies may have overestimated the associations between self-reported motivation and behavioural engagement. Hence, it can be concluded from prior research that self-reports of motivation can only explain students' behavioural engagement or achievement to a limited extent.
A dual pathway model
The associative-propositional evaluation (APE) model (Gawronski, 2006; 2011) is a dual pathway model that describes how beliefs guide human behaviours. According to the APE-model, beliefs can be activated upon encountering a relevant stimulus, leading to an automatic reaction. Alternatively, in other instances, a deliberate propositional process may follow the activation of the belief in which a person consciously reflects on the validity of a belief before acting upon it. Especially within the domain of prejudice, the APE-model has been studied and supported by empirical evidence (Gawronski, Peters, Brochu, & Strack, 2008, or for an overview see Gawronski & Bodenhausen, 2011) . This dual pathway may also apply to student motivation. That is, students' motivational beliefs may also guide student behaviour either automatically or in more deliberate ways. Students may hold different types of motivational beliefs, ranging from controlled to more autonomous. According to the dual pathway model, these beliefs can be activated automatically or they can be deliberated upon. In school, students encounter numerous moments on a daily basis during which motivational beliefs (e.g., 'I do not enjoy this type of task') may be activated and they can either engage in their schoolwork or not. Oftentimes they will not have the opportunity nor the willingness to deliberate and think about what behaviours they will express. Consequently, automatic processes will often guide students' behavioural engagement or performance. Take for example a student who mostly endorses controlled motivational beliefs ("I only do my schoolwork, because I have to."). Many situations in school may automatically activate this belief, and as a result, he/she often may not fully engage in adaptive learning behaviours or perform to the best of his/her abilities. However, when this student has the opportunity to deliberate, he/she may also endorse more autonomous reasons for engaging in schoolwork. Hence, when there is opportunity to deliberate, a second pathway may be followed and this student may realize the importance of doing her schoolwork and put in more effort after all.
Measurement of student motivation
In educational science, explicit self-reports are typically used to measure student motivation (e.g., Zimmerman, 2006) . Self-reported motivation or 'explicit motivation' only captures those aspect of students' beliefs about their motivation that they are willing to report, that they can reflect upon, and that they are able to describe accurately. Hence, the value of such introspectively derived explicit measurements may be limited due to a variety of factors, including social desirability (Lepper, Corpus, & Iyengar, 2005) , or limited awareness, opportunity, or ability to translate mental beliefs into a self-report (Nosek, Hawkins, & Frazier, 2011; Rudman, 2011) . To circumvent such problems, reaction-time measures, commonly referred to as 'implicit measures', have become increasingly popular in other domains of social psychology over the last decades (Fazio & Olson, 2003) . Implicit measures aim to capture beliefs that automatically guide behaviour.
Many implicit measures are reaction time measures which are administered on a computer and assess associations stored in memory (Greenwald McGhee, & Schwartz, 1998) . By unobtrusively assessing the strength of these associations (for example the extent to which a person associates a certain attitude object with 'positive' or 'negative'), more or less automatically activated beliefs are assessed (Nosek et al., 2011) . Thereby these measures aim to capture associations in memory that, when activated, can automatically cause affective or behavioural responses (Greenwald et al.,1998; Nosek et al., 2011; Rudman, 2011; Sherman, Gawronski & Trope, 2014) . Implicit measures, have indeed been shown to be much less susceptible to social desirability and self-presentation bias than explicit measures (e.g., Steffens, 2004) . In a variety of domains, implicit measures are found to add to the prediction of variations in human behaviour that are not accounted for by self-report measures (for an overview, see for example Greenwald, Poehlman, Uhlmann, & Banaji, 2009) . Implicit measures may also be a suitable instrument to assess motivation. Because these measures assess associations stored in memory, they could also assess, for example, the extent to which students associate themselves with enjoyment of schoolwork. As such, they may provide an alternative to self-reports for assessing students' motivational beliefs.
One of the most widely used implicit measures is the Implicit Association Test (IAT) of Greenwald et al. (1998) . The IAT assesses the association between various concepts by asking participants to repeatedly pair two concepts. The more strongly the participant associates two concepts, the faster the participant will respond when this particular pair of concepts is presented. The IAT is often used to assess people's attitudes, for example participants' positive versus negative attitudes toward ethnic minority versus majority people (e.g., McConnell & Leibold, 2001; Van den Bergh, Denessen, Hornstra, Voeten, & Holland, 2010) or political preferences (e.g., Galdi, Arcuri, & Gawronski, 2008) . In addition to these attitude-IAT's, identity-IAT's have been developed to assess how participants associate themselves with a certain target concept. Gray et al. (2011) for example found that participants who associated themselves more strongly with alcohol, engaged in more drinking behaviours. The predictive validity of the IAT has been demonstrated for various domains (Greenwald, et al., 2009) , including ethnic prejudice (Connell & Leibold, 2001) , voting behaviour (Galdi, et al., 2008) , substance use (Rooke, Hine, & Thorsteinsson, 2008) , and consumer behaviours (Friese, Wänke, & Plessner, 2006 ).
In addition, there have been a few studies that examined motivation in an implicit manner. For example, several studies demonstrated that activating motivational beliefs or goals can affect subsequent behaviour or performance. That is, Bargh, Gollwitzer, Lee-Chai, Barndollar, and Trötschel (2001) have shown that when a goal to perform well (versus a goal to cooperate with others) was activated, respondents' performance on an intellectual task increased. Furthermore, in a study by Levesque and Pelletier (2003) , respondents were primed with words representing intrinsic motivation, extrinsic motivation, or neither. Respondents who were primed with intrinsic motivation enjoyed a puzzle task more and performed better than respondents in the control condition. Respondents primed with extrinsic motivation enjoyed the task less and performed less well. In addition, Burton, Lydon, D'Alessandro, & Koestner (2006) found that priming students with intrinsic motivational words, led to greater well-being. Moreover, an (implicit) lexical decision test predicted subsequent course performance six weeks later. Finally, in a set of two laboratory experiments, Keatley, Clarke, and Hagger (2013) used an identity-IAT to assess undergraduate students' motivation and examined whether their implicit autonomous motivation predicted the duration respondents worked on an unsolvable task. Students' implicit motivation predicted task persistence beyond the prediction by explicit measures. Although the studies described here only included undergraduate students -thereby limiting the scope of these findings -these studies show the potential role of implicit motivation in predicting behavioural or performance outcomes.
Relations between implicitly and explicitly measured beliefs
Previous research in other domains found weak correlations between explicit and implicit measures (e.g., Nosek et al., 2011; Rudman, 2011) . These weak correlations could indicate low concurrent validity of both measures, but could also suggest that both type of measures tap into different aspects of one's beliefs.
That is, implicit measures aim to assess beliefs that are activated without deliberation. These may be automatically activated beliefs which the respondent may not even consider to be valid (e.g., an association between 'black man' and 'criminal). Yet, this association can still affect one's behaviour, for example stepping back when one encounters a black person (Gawronski & Bodenhausen, 2011) . Explicit measures on the other hand assess beliefs that one has deliberated upon. After deliberation, one may express a belief (e.g., 'Negative evaluations of black people are wrong') that may be inconsistent with the automatically activated belief. This explicitly assessed belief may also be predictive of one's behaviour (talking in a friendly manner to a black person). Hence, implicitly and explicitly assessed beliefs are not necessarily consistent with one another. Moreover, implicitly and explicitly assessed beliefs are found to be predictive of different types of behaviour. Namely, self-report measures are typically more predictive of planned and strategic behaviours (i.e. deliberate pathway), whereas reaction-time measures are more predictive of non-verbal and immediate behaviours (i.e., automatic pathway) (Sherman et al., 2014) .
This study
The present study aims to examine whether a dual pathway model can also be applied to motivation of students in secondary education to predict students' behavioural engagement and school grades. At this age, motivation of many students starts to develop unfavourable (e.g. Opdenakker, Maulana, & Den Brok, 2012) . Previous studies on implicit motivation (Bargh et al., 2001; Burton et al., 2006; Keatley et al., 2013; Levesque & Pelletier, 2003) have exclusively focused on undergraduate students. The results of these studies may not be generalizable to high school students, for whom -contrary to undergraduate students who chose their course of study -school is compulsory. As such, it is important to examine whether the findings of these previous studies can be extended to other educational contexts. Moreover, to our knowledge, prior studies have only assessed how implicit affects participants' behaviour or performance during tasks performed in a laboratory setting. The present study includes more ecologically valid outcome measures, and is among the first to examine whether an implicit measure of student motivation is associated with students' actual behaviours in class and their school grades.
This study adds to research on student motivation by assessing whether an innovative and new instrument to assess student motivation can be used as an alternative to explicit motivation measures -which have been shown to have limited predictive validity. Moreover, if this implicit measure of motivation is indeed associated with students' behavioural engagement and school grades, targeting maladaptive motivational associations may be a fruitful approach for motivational interventions, for example by priming associations that are considered adaptive for learning.
In the present study, students' motivational beliefs will be assessed implicitly, by means of a reaction-time measure, and explicitly, by self-report. For the sake of readability, we use the terms 'implicit motivation' and 'explicit motivation', although students' motivational beliefs are not necessarily implicit or explicit in nature. To be precise, the term 'implicit' and 'explicit' refer to the way the beliefs were measured and the pathways through which they are assumed to affect behaviour. The present study examined to what extent students' motivation predicts behavioural engagement and school grades, thereby aligning with the APE model that assumes that beliefs guide subsequent behaviours (Gawronski, 2006) and with prior studies which found causal effects of motivation on subsequent achievement (e.g., Green et al., 2012; . However, we do not assume that these relationships are unidirectional. Previous research has shown reciprocal relationships between motivation and achievement (Taylor et al., 2014) . As such, we assume that associations between motivation and engagement/school grades are indicative of reciprocal relationships between these constructs. The following hypotheses were addressed in this study:
Hypothesis 1: Implicit and explicit motivation are positively, but weakly correlated.
As previous research mostly found weak correlations between explicit and implicit measures (e.g., Nosek et al., 2011; Rudman, 2011) , a positive, but weak association is expected between both measures of motivation.
Hypothesis 2. Implicit motivation uniquely predicts teacher ratings of students' behavioural engagement and school grades in addition to explicit motivation.
Previous research (e.g. Sherman et al., 2014) indicated that explicit beliefs tend to be more predictive of planned and strategic behaviours and implicit beliefs more predictive of non-verbal and immediate behaviours. As behavioural engagement and school grades both comprise and result from a complex variety of planned and immediate behaviours, it is expected that implicit and explicit motivation are both predictive of behavioural engagement and school grades. Therefore we expect that explicit and implicit motivation both explain unique variations in behavioural engagement and school grades.
Methods

Respondents
A sample of 139 students (59 male, 80 female) from six classes from two different schools participated. They attended year 3 (grade 9) of general secondary education. This track is attended by approximately 23% of secondary school students in the Netherlands. It can be positioned between prevocational education and pre-university education (attended by approximately 56% and 20% of the secondary school population, respectively) (Ministry of Education, Culture, and Science, 2014). The mean age of the students was 14.8 years (SD = 0.67). The majority of students had a Dutch or western background (95.7%).
Instruments
Explicit motivation
The self-regulation questionnaire academic (SRQ-A) (Ryan & Connell, 1989 ) was administered to assess students' explicit motivation for school. This measure is rooted in SDT. It assesses the extent to which students' school-related behaviours are autonomously regulated. It consists of four subscales with 32 items in total that are answered on a four-point scale ranging from not true at all (1) to very true (4). The items were preceded by a question, for example 'Why do I work on my schoolwork?'. The four subscales are intrinsic regulation (e.g., 'Because I enjoy doing my schoolwork.'), identified regulation ('e.g., 'Because it's important to me to work on my classwork.') , introjected regulation ('Because I'll be ashamed of myself if it didn't get done.'), and external regulation ('Because I want the teacher to think I'm a good student.'). A confirmatory factor analyses revealed that a model with two factors, that is autonomous motivation (consisting of the items of the subscales intrinsic regulation and identified regulation) and controlled motivation (consisting of the items of the subscales introjected regulation and external regulation) fitted the data reasonably well (CFI= .89; RMSEA= .070; SRMR= .088) and outperformed alternative models. Internal consistencies, as indicated by Cronbach's alpha, were good: autonomous motivation, α= .84 and controlled motivation, α= .86.
Implicit motivation
An implicit association test (IAT) (Greenwald et al., 1998) was administered to assess the extent to which students associate autonomous versus controlled reasons for making schoolwork with their perception of themselves. The IAT measures the strength of associations by comparing reaction times to different pairings of concepts. Specifically, the IAT works as follows: the strength of automatic associations between a target category (e.g., autonomous or controlled reasons for schoolwork) and an identity category (e.g., 'me' or 'not me') is inferred from the relative speed with which one sorts stimulus words into these categories correctly. To represent the target categories, we used the category labels 'Making schoolwork because I want to' and 'Making schoolwork because I have to' to represent autonomous and controlled motivation respectively. The corresponding words of both categories were terms that could be associated with autonomous motivation ("wanting", "fun", "voluntary", "interesting", "important") and words that could be associated with controlled motivation ("obligation", "boring", "control", "required", "pressure"). Identityrelated words were used ("I", "myself", "self" or "they", "them", "their") that either belonged to the category 'me' or to 'not me'. It was expected that students with higher autonomous implicit motivation would associate themselves more strongly with 'making schoolwork because I want to' and find it easier to classify the stimulus words into the correct categories -hence, respond more quickly -when 'making schoolwork because I want to' and 'I' were presented on the same side. Prior to this study, a small pilot (N= 17 students) was conducted in which a large set of words were presented that respondents could classify as belonging to the two categories. Only words that were exclusively listed to belong to one of these categories and not to both were used in this IAT.
The IAT consisted of seven blocks (see Fig. 1 ). In the first practice block, respondents were shown a series of words that appeared in the middle of the screen that either represented autonomous or controlled motivation. Participants had to correctly classify these words in the categories 'Making schoolwork because I want to' on the left side of the screen by pressing the 'E' key on the laptop or in the category 'Making schoolwork because I have to' on the right side of the screen by pressing the 'I' key. In the second block, identity-related words were shown that needed to be classified as 'me' or 'not me' with the same keys. The third and fourth block were congruent test blocks and the aforementioned categories were combined. During these blocks, both motivation-related words and identity-related words were presented on the screen and needed to be classified in the correct categories with the 'E' and 'I' keys. These test blocks were followed by a practice block and two incongruent test blocks in which the motivation categories were switched to the other sides of the screen. Reaction times were measured for each response. The response latencies for the first two congruent test blocks were compared to the response latencies for the latter two incongruent test blocks. It was expected that a stronger association between two concepts paired together (e.g., 'autonomous motivation' and 'me') would result in shorter reaction times when compared to other pairs. Given the relatively small sample size, the order of blocks was not counterbalanced. The meta-analysis by Greenwald et al (2009) indicates that using a fixed order of blocks does not affect predictive validity. In general, IAT's are found to have good test-retest reliability, good convergent validity with other implicit measures (Cunningham, Preacher, & Banaji, 2001) , and good predictive validity (e.g. Greenwald et al., 2009 ). The internal consistency of this IAT, calculated by the method described by Bosson, Swann, and Pennebaker (2000) , was α= .74 which indicates good reliability of the measure.
The scoring procedures recommended by Greenwald, Nosek and Banaji (2003) were used to calculate the standardized D-score. Trials greater than 10,000 milliseconds indicate that respondents may have been distracted and were deleted. Subjects who responded extremely fast (<300 milliseconds) on more than 10% of the trials were not included in the analyses (i.e., those who were simply hitting keys as fast as possible). In addition, the IAT scores of students with less than 60% correct responses were not included in subsequent analyses . Consequently, the scores of 19 students were excluded. Positive IAT scores indicated a higher level of autonomous motivation for schoolwork and negative IAT scores indicated a higher level of controlled motivation for schoolwork. Teachers (N= 6) rated the behavioural engagement, i.e. their effort, attention, and persistence, of each student. We used this method instead of students' self-reports, because explicit motivation was also measured by self-reports. Assessing both constructs by similar measures would likely result in an overestimation of the correlation between explicit motivation and behavioural engagement (i.e. 'common method bias', Podsakoff et al., 2003) . We used the behavioural engagement scale of Skinner, Kindermann, and Furrer (2008) who based their measure on Wellborn (1991) . A back-translation procedure was used to translate the items to Dutch. The scale consisted of five items per student to be answered on a four-point Likert scale ranging from totally not applicable to this student (1) to totally applicable to this student (4). An example item is "When this student doesn't do well, he/she works harder". The reliability of this scale was α= .92.
School grades
Students reported their average course grade for three core subjects in the curriculum, Dutch, English, and Mathematics. Self-reported grades are considered to reflect actual grades with reasonable accuracy, especially in academic domains (Kuncel, Credé, & Thomas, 2005) . The average grade across these three core subjects was calculated for each student. The grades can range from 1 to 10, with 10 representing the highest grade.
Procedure
Passive parental consent was obtained prior to data collection. No parents objected to participation. During data collection, students were visited by a researcher in a computer room. They received a brief explanation by the researcher and a brief instruction on paper, after which they could turn on the computer. All instruments were administered online. They were first presented with the IAT, followed by the explicit motivation questionnaire, questions on demographics and their school grades. Simultaneously, their teachers filled out the ratings of behavioural engagement for each student.
Data-analyses
For explicit motivation and school grades, missing data were limited (2.2%-4.3% missing data). For implicit motivation and behavioural engagement, more data were missing (13.7% and -18.7% respectively). Missingness was due to students who were excluded because of high error rates on the IAT and because one teacher did not fill out the ratings of behavioural engagement. Because missingness could not be considered completely at random (MCAR), missing data were handled by using the Full Information Maximum Likelihood procedure (FIML) (Schafer & Graham, 2002) .
To test the first hypothesis on the association between the implicit and explicit motivation measure, the correlation between both measures was calculated. Furthermore, to test the second hypothesis, which states that both implicit and explicit motivation predicted behavioural engagement and school grades, Structural Equation Analyses were performed in Mplus 7.4 (Muthén & Muthén, 1998 -2017 . The dependent variables (behavioural engagement and school grades) were estimated as latent factors based on the observed scores. In the analysis, we controlled for several factors associated with the outcome variables, i.e., gender, grade repetition, and minority background. These were entered as dummy variables in the analysis. Explicit (autonomous and controlled) and implicit motivation were added as observed predictors to the model. Given that we corrected for error in the implicit motivation, when calculating the IAT scores, measurement error was also taken into account for the explicit measure, by correcting for attenuation. The significance of the coefficients for the different predictor variables was tested using Wald tests (z tests). The set level of significance was 5%. Model fit was evaluated with Chi-square difference tests, the RMSEA, the CFI, and by 
Results
Descriptive statistics and correlations
In Table 1 , descriptive statistics are reported. The implicit measure has a positive mean, suggesting that on average students implicitly endorse autonomous motivation over controlled motivation. With regard to the first hypothesis, weak correlations were expected between the implicit and explicit measures of motivation. The correlations reported in Table 2 show that implicit motivation was not significantly correlated with either autonomous or controlled explicit motivation (r = .12; p = .191; r = .13; p = .172, respectively). In addition, Table 2 shows that behavioural engagement and school grades were significantly positively correlated (r = .20; p = .042). None of the motivation measures were correlated with behavioural engagement (explicit -autonomous: r = 0.17; p = .069; explicit -controlled: r = .03; p = .723; implicit: r = .28; p = .788). With respect to school grades, it was found that both explicit measures were not significantly correlated with school grades (explicit -autonomous: r = .10; p = .246; explicit -controlled: r = -.02; p = .831). Implicit motivation was, however, positively associated with school grades (r = .19; p = .037). 
Prediction of behavioural engagement and school grades
The second hypothesis stated that both implicit and explicit motivation would predict behavioural engagement and school grades. Table 3 presents a summary of the structural equation model with the different measures of motivation (explicit motivation -autonomous, explicit motivation -controlled, and implicit motivation) as predictors of both behavioural engagement and school grades. Gender, grade repetition, and minority background were entered as control variables. To test whether the predictive value differed of implicit and explicit motivation differed, we constrained the associations between both types of motivation and the outcome measures to be equal for implicit and explicit motivation. Neither for behavioural engagement, nor for school grades, this worsened model fit (Δχ2 (1) = .611, p = .805 and Δχ2 (1) = .031, p = .860, respectively). Therefore, the final model indicated that the relations between motivation on the one hand and school grades and behavioural engagement on the other hand were equal for implicit motivation and explicit (autonomous) motivation. The final model with equality constrains fitted the data well: χ2(68) = 102.927, p = .004; CFI = .93; RMSEA = .065; SRMR = .093. Table 3 reports the final model. Note that even though the unstandardized coefficients were constrained to be equal, the standardized coefficients slightly differ for implicit and explicit motivation.
The results of the final model indicated that, after controlling for gender, grade repetition, and minority background, neither explicit, nor implicit motivation were significantly associated with behavioural engagement (explicit motivation -autonomous: β = .20, p = .227; explicit motivation -controlled: β = -.29, p = .307; implicit motivation: β = -.20, p = .227). Contrarily, school grades were positively predicted by explicit autonomous motivation as well as implicit motivation (both β = .26, p = .025). Explicit controlled motivation did not significantly predict students' school grades (β= -.22, p = .305). Hence, the hypothesized relation between both types of motivation and behavioural engagement could not be confirmed, but hypothesis 2 was confirmed for the association between implicit and explicit motivation and school grades. That is, both implicit and autonomous motivation were found to be positive predictors of school grades. The corresponding effect sizes (ES = .17 and ES = .24), which were based on the standardized coefficients, indicate small to medium effect sizes. When implicit motivation was not included as a predictor in the final model, the background characteristics and both aspects of explicit motivation explained 4.0% of the variance in school grades. This was raised to 9.7% after adding implicit motivation to the model, indicating that implicit motivation explained an additional 5.7% of the variance in school grades. 
Discussion
The aim of this study was to examine whether motivation is associated with students' behavioural engagement and school grades through a dual pathway model. Previous research focused almost exclusively on the deliberate pathway by measuring motivation with self-reports that require respondents to be consciously aware of their motivational beliefs and to be able to accurately reflect on those beliefs. By developing and employing an implicit measure of student motivation, we were able to assess students' implicit motivational beliefs. In line with our expectations we found that the explicit and implicit measure of student motivation both added to the prediction of students' school grades. This suggests that automatic, non-deliberate motivational processes and deliberate motivational processes play a role in predicting secondary students' school grades. Neither motivation measure was associated with teacher ratings of behavioural engagement. By showing that an implicit measure of student motivation adds to the prediction of students' school grades, this study contributes to existing research. To our knowledge, this study was the first study examining how implicit motivation is related to actual student outcomes in the classroom, and the first to examine this with secondary school students. As such, the present study has shown that in actual school settings, motivation is associated with students' school grades through different pathways. In addition, this study also provides further support for basic assumptions of SDT (e.g., Deci & Ryan, 2000a ), as we found that (implicit) autonomous motivation is more beneficial for school grades as compared to controlled motivation. This shows that these basic assumptions of SDT can be extended to implicit processes as well. Together, the results are a first step toward supporting the existence of a dual pathway model of student motivation. The outcomes show that automatically activated motivational beliefs may impact students' school grades through an implicit pathway, although effect sizes can be considered to be modest. These results are in line with previous studies in many other domains of human functioning in which it was shown that peoples' implicit beliefs can explain unique variations in behaviour, beyond what is explained by selfreports (Greenwald et al. 2009 ).
The results also indicated that the implicit and explicit measure of motivation were not significantly correlated even though we aimed for a high degree of conceptual correspondence. This aligns with prior research on relations between implicit and explicit measures (e.g., Hoffmann, Gawronski, Gschwendner, Le, Schmitt, 2005; Nosek et al., 2011) . Low correspondence between both types of measures can indicate independence of the constructs that are measured by both types of measures or can be caused by several other factors, including, method-related characteristics, bias in explicit self-reports, or limited awareness, opportunity, or ability to translate mental beliefs into a self-report (Hoffmann et al., 2005) . Further research is needed to examine whether both measures assess independent belief systems regarding students' motivation for school which could be differentially predictive of different types of student outcomes or, alternatively, whether explicit measures are more strongly affected by the aforementioned methodological limitations.
Neither explicit nor implicit motivation was significantly associated with behavioural engagement, contrary to previous studies (Green et al., 2012; Korpershoek, 2016; Michou et al., 2014; Taylor et al., 2014; Walker, et al., 2006) . Previous studies typically used self-reports to assess both explicit motivation and behavioural engagement and found more substantial correlations between explicit motivation and behavioural engagement. Studies that did not use similar measures, but included teacher ratings of behavioural engagement instead, as we did in our study, found weaker, but nevertheless significant relations between explicit motivation and behavioural engagement (e.g., Skinner & Belmont, 1993; Skinner, Chi, et al., 2012) . The absence of a significant relation between motivation and behavioural engagement in our study may be accounted for by a lack of power. That is, there may be weak relationships which could only be detected with a larger sample size.
In addition, it is important to note that the effect sizes for the association between both types of motivation and school grades were only small to medium. One factor that could account for the modest effect sizes may be the level of specificity at which students' motivation was assessed in this study. That is, the focus of the present study was on students' general motivational dispositions regarding their school work.
As such, this study was able to demonstrate that students' implicit motivational dispositions are associated with their school grades. Yet in future studies, it may also be of interest to study students' implicit and explicit motivational processes at a more specific level, focusing on domain-specific, task-specific, or situation-specific motivation. Given that implicit beliefs can be activated and effect behaviour within a specific situation (e.g. Bargh et al, 2001 ), a more specific approach may potentially yield more substantial effect sizes. In addition, given the modest effect sizes, it is important to take into consideration that there was still a substantial degree of variance in school grades that could not be accounted for by either their implicit or explicit motivation, and is caused by other factors beyond the scope of the present study.
Limitations
Some limitations of this study need to be acknowledged. First of all, because of the cross-sectional nature of this study, we cannot draw any conclusions on causal directions. Based on previous research (e.g., Taylor et al., 2014) , we assume that students' motivation, both implicit and explicit, are reciprocally associated with school grades. That is to say, higher school grades will likely also increase students' implicit and explicit motivation for their schoolwork. Second, our sample was relatively small given that small effects were to be expected. As such, our study may not have sufficient power to reveal weak relationships. This study can be considered to be a first step in examining whether a dual process model applies student motivation. However, we recommend follow-up studies with larger samples, as well as longitudinal designs in order to find further support for the proposed model. Third, IAT measures have some limitations and/or disadvantages. Although IAT's can measure implicit associations, these associations do not necessarily have to be implicit because the participant can be aware of their associations (Fazio & Olson, 2003) . In addition to that, some participants might be able to discover what associations are being measured during the test. Even though they might be aware of this, chances of manipulation of the test are small (De Houwer, 2002) . Another possible limitation of the IAT is that it only measures relative preference for the two concepts (Brunel, Greenwald & Washington, 2004) . Even though someone can have a stronger association with autonomous motivation compared to controlled motivation, this does not say anything about the absolute strength of their motivation. Fourth, our sample was restricted to students in general secondary education. As such, the variation in student motivation and both outcome measures may have been larger if students from other tracks would have been involved, which could also have increased the strength of the relationships between motivation and the outcomes variables. Finally, the implicit and explicit motivation measures were administered in a computer room during regular classroom hours. If feasible, individual administration would be preferable to ensure that students can fill out the IAT and questionnaires quietly without any disruptions.
Conclusions and future research
This study is among the first to show that implicit motivation can predict students' school grades. To better understand how implicit motivation affects school grades, more in-depth research is needed on the psychological processes and behaviours that are evoked by implicit motivation. In addition, research on explicit motivation suggested that a wide range of individual, background, and contextual characteristics affects explicit student motivation (e.g., Goodenow, 1993 , Hornstra, Van der Veen, &Peetsma, 2016 Hornstra, Van der Veen, Peetsma, & Volman, 2015a; 2015b; Shernoff & Schmidt, 2007; Vansteenkiste et al., 2012; Stroet et al., 2013) . More research is also needed on individual and contextual antecedents of students' implicit motivation, to gain a better understanding of how educators can facilitate optimal student functioning. To summarize, the current study provided initial support for a dual pathway model of student motivation and showed that an implicit measure of student motivation can predict unique variation in school grades in addition to an explicit measure. Consequently, future research on student motivation would benefit from incorporating both explicit and implicit measures of student motivation.
Keypoints
We hypothesized a dual-pathway model of student motivation and examined if motivation guides behaviour through a deliberate and an automatic pathway.
Motivation of 139 high school students was assessed with an explicit measure (self-reports) and a newly developed implicit measure (IAT).
Implicit motivation and explicit motivation both predicted students' school grades.
Neither explicit nor implicit motivation predicted teacher reports of students' behavioural engagement.
Motivation can affect student achievement through an implicit automatic pathway and a deliberate pathway.
